The accumulation of cyclin-dependent kinase inhibitor p27kip1 is a primary response to staurosporine and independent of G1 cell cycle arrest.
The staurosporine-induced G1 cell cycle arrest was analyzed in a variety of cell lines which includes human tumor cell lines and oncogene-transformed NIH3T3 cell lines. All the cell lines which were sensitive to staurosporine-induced G1 arrest contained a functional retinoblastoma protein (pRB). However, when pRB-lacking fibroblast cells derived from pRB knockout mice were tested they were also sensitive to G1 arrest by staurosporine, indicating that the inactivation of pRB alone is not sufficient for the abrogation of staurosporine-induced G1 arrest. In searching for a common event caused by staurosporine, the cyclin-dependent kinase (CDK) inhibitor protein p27kip1 but not p21cip1 was found to accumulate after staurosporine treatment in all the cell lines examined. This accumulation occurred regardless of the induction of the G1 arrest. The result indicates that the accumulation of p27kip1 is the cell's primary response to staurosporine and that the capability of staurosporine to induce G1 arrest depends on the integrity of cell cycle regulatory components which are downstream of p27kip1.